were food-borne. We report ftnother food-borne outbreak of streptococcal pharyngitis among male recruits in nn Israel Defence Force (IDF) camp. Fifty soldiers became ill suddenly and Lancefield group G /7-haemolytic streptococci were found to be responsible.
TUB OUTBREAK On a single day, in May 1083,37 cases of acute pharyngitis were seen at the unit medical clinic. No further cases were found among the companies present in the base on the same day and only isolated cases had been seen in the same clinic during the 7 previous days (Fig. 1) . Thirty-two of the patients were available for complete clinical examination. All of them had sore throat and difficulty in swallowing, 00% had swollen cervical lymph glands, 40% had pharyngeal exudate and 81 % a temperatures above 37*5 °C. Three days later, a second group of cases of acute pharyngitis was noted in the unit clinic. This was apparently due either to secondary respiratory spread (0 cases) or delayed visits of patients who initially fell sick on 5 May (4 cases). Five days after the outbreak had begun, the number of now cases abruptly declined.
Systematic clinical and serological follow-up was not feasible because of the subsequent dispersal of recruits to many different training camps.
MATERIALS AND METHODS

Epidemiological and laboratory investigations
The investigating team came to the training base after the report of many cases of acute pharyngitis was received. Epidemiological and laboratory investigations were carried out the same day. Unit medical records were examined for diagnoses related to sore throat. Sixty-one soldiers (both sick and healthy) were questioned about personnl details, living and working conditions at the base, duties, date of onset of the illness and symptoms. In addition they were asked about contact with sick people inside or outside the base. Jn particular their attendance at meals in the base dining-room and details of food eaten in the 3 days preceding the outbreak were noted. The 01 soldiers questioned included 28 of the patients seen at the clinic in the first day of the outbreak and 33 healthy soldiers who had not complained of sore throat or any other symptoms of upper respiratory infection. The healthy soldiers served in the same base subunits and used the same living accommodation as the patients. They were evenly chosen and sent by their staff to the unit medical clinic for investigation.
Throat swabs were taken from 37 patients and 53 asymptomatic soldiers including food handlers. Streptococci from throat swabs were identified using standard laboratory methods. After plating on tryptic soy agar plus defibrinated sheep blood (5% v/v) (II y-Labs, Hehovot) the Lancefield groups of hacmolytic streptococci were defined using both slide agglutination (Griffith, 1034) (Table 1) . Twenty-eight food handlers, 4 suffering from acute pharyngitis and 2-1 asymptomatic, were tested for the presence of group G streptococci in throat cultures. The 4 canes with sore throat grew group G streptococci while only 2 of the 2-1 'healthy' food handlers were found positive for the same group pf streptococci (Table 1 ). All the patients and positive contacts harbouring group G streptococci were given a 10-day course of oral penicillin V-K. The name organism was found in the minced meat balls in cold sauce served at dinner the day before the onset of the outbreak. Cultures of other food as well as of wafer sampled did not yield //-hacmolytic streptococci. The strains were sensitive to penicillin. They did not produce high levels of SLO, DNase or hyaluronidiiKtt. None of the six mice died after they were given 5 x 10* and 5 x 10 8 organisms. All of the strains were reported to lack defined T-protein antigens. The simultaneous occurrence of the clinical symptoms in most of the patients (in the evening of 4 May) suggested a common source epidemic. The patients were evenly distributed between the ba.se suhunita and among staff and recruits. No meetings or other common activities happened during the days prior to the outbreak. The only common areas for all the personnel were two dining halls, one for recruits and the other for staff, both served by the same kitchen. These findings together with the isolation of group G /Miaemolytie streptococci from one of the food samples, at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0950268800067716 31 (84) 8 (28) 4 (100) 2(8) suggested that the outbreak probably was food-borne. Only two meals shared by all the patients at times compatible with the streptococcal incubation period (1-3 days) were suspected to be the source of the epidemic contamination. Wo ruled out the possibility that the minced meat balls in cold sauco which had grown group G streptococci could have been the vehiclo of the epidemic agent. This food item was served to tho soldiers only very few hours before the appearance of the first clinical symptoms in most of the patients.
The case-control study performed on all tho food items served at tho suspected meals, lunch and dinner 2 days before the onset of tho outbreak, suggested that boiled egg salad served cold at dinner that day was the vehicle of the epidemic agent (Table 2 ). Further one of the food handlers had developed acute pharyngitis 10 days prior to the outbreak and was given a full courso of penicillin V-K at the unit medical clinic, but he did not comply with the regime. Group G /Miaemolytic streptococci were cultured in large numbers from his throat. This food handier had thus become an asymptomatic carrier of group G streptococci and could well have been the source of tho epidemic agent which was transmitted to the food cither directly or by the contamination of other food handlers. n none was tho isolation of the epidemic agent from tho food itself reported. It seems that either the food samples were not available for bacteriological tests, or '« they were, the overgrowth of a variety of organisms made tho isolation of streptococci impossible. In our outbreak, immediately after tho first report of an Unusually large number of cases of acute sore throat Been in the unit medical clinic Was received, we ordered the preservation of food samples covering the last 48 h. the food samples were inoculated on selective media the same day. One of eight »°oil samples (minced meat balls in cold sauce) grew the same group G streptococcus as isolated in the throat cultures of the patients. The food item was thought not to be responsible for the epidemic because it was served only a few "Ours before most of the patients had begun to suffer from the first symptoms. Nevertheless this finding showed that contamination of food with the epidemic strain did occur. This in, in our opinion, strong evidence for a food-borne outbreak, the findings of the case-control study showed that the egg salad was probably the speejfie vehicle of the epidemic agent. Unfortunately we did not succeed in isolating streptococci in the egg naiad but it is possible that contamination of the egg II Yd W at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0950268800067716 Downloaded from https://www.cambridge.org/core. IP address: 54.70.40.11, on 01 Nov 2019 at 10:06:22, subject to the Cambridge Core terms of use, available salad happened after it was taken from the pots and served. Samples kept in case of possible outbreaks arc taken directly from the pots and not from the dishes themselves. In most of the reported food-borne epidemics of streptococcal pharyngitis, cold egg salad was the food item suspected to be the vehicle of the epidemic agent (Cohen et al. 1981; Hill et al. 1909; Cohen, Rouach & Dinari, 1981) and a very simple laboratory experiment demonstrated that egg salad was a good medium for the multiplication and growth of streptococci (Furer el al. 1970) . We assumed that a food handler who was an asymptomatic carrier of group G streptococci was the source of infection. It is well known that nose and throat carriers of streptococci may inoculate food by sneezing or by handling food with hands contaminated by respiratory secretions (Hamburger, Green & Hamburger, 1945) . It is generally believed that pyogenie streptococci of group C or group G may cause occasional sporadic and mild infections. There are however a few reports of the development of rheumatic fever or glomerulonephritis after primary upper respiratory infection with group G and group C streptococci (Koshi & Mamman, 1907; Reid el al. 1985) . Because of the dispersal of recruits to several IDK camps, it was not possible to undertake a systematic serological and clinical follow up but no reports of late complications were received from the camps. Epidemics of streptococcal pharyngitis due to streptococci of group C and G do oceur however and the clinical .spectrum is similar to that due to group A streptococci. Two possibilities can be advanced for the unusual epidemic potential of these streptococci : the appearance of new and virulent group C or G streptococci to which the population was not previously in contact or exposure to a massive inoculum transmitted by food. The result of the tests performed in order to examine the features of the group G epidemic strain (SLO, DNa.se, hyaluronidaHe quantitative determinations, MIC and MIJC evaluation and virulence to mice) showed that we dealt with a strain of low virulence. In another report on two outbreaks of Btreptococcal pharyngitis that occurred in one IDF base 7 days, one after the other, due to group C and group A M-type 49 streptococci, we had the opportunity to compare the symptomatic to asymptomatic ratio among Holdiern who had positive throat cultures for group C and group A streptococci. The rate of symptomatic infection with group A M-typc -19 was .significantly higher than with group C, 45 of 50 (80%) vs 28 of 74 (, f J8%) respectively (Cohen el al. 1981; Dinari el al. 1982) . We assume that both in that ca.se an well as in the present one, inge.st ion of a large amount of inoculum was necessary for the epidemic spread of organisms of relatively low virulence such as group C and group G streptococci.
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